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There is disclosed a liquid concentrate herbicidal composition comprising * 
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The present invention is concerned with concentrated liquid h rbicidal compositions comprising glypho- 
sate herbicide and at I east a cc-herbicid otherthanglyphosate, ess ntiallyinsolubl in water, more particularly 
a diphenyl ether type of herbicide. 

Glyphosate (N-phosphonomethylglycine) is a widely used non-selective, highly effective herbicide Glyph- 
osate herbicide is normally provided as a water soluble salt, preferably the isopropylamine salt of glyphosate 
Liquid concentrated formulations intended to be diluted in a spray tank at farmer's level, generally contain in 
addition to the glyphosate salt, a surfactant or a surfactant mixture which increases the biological effect of the 
glyphosate herbicide. 

Numerous studies have been made on the effect of surfactants on the herbicidal action of glyphosate 
Wyrill and Burnside, Weed Science, Vol. 25 (1977), 275-287, for Instance studied the effects of many different 
surfactants including examples from different classes of surfactant. Some classes of surfactant were more 
effective than others in enhancing the herbicidal effect of glyphosate (used as a solution of the isopropylamine 
salt). Wyrill and Burnside concluded that an effective surfactant is an important component of any glyphosate 
spray formulation. The authors also mention that "effectiveness of surfactant combinations Is quite variable 
and difficult to predict - therefore, the indiscriminate addition of surfactants or wetting agents to glyphosate 
sprays which already contain a surfactant should be avoided". 

Glyphosate herbicide is known to act rapidly and effectively but to show visual symptoms at a relatively 
late stage. It has already been suggested in the art to apply glyphosate herbicide in combination with diphenyl 
ether type of herbicides essentially in order to accelerate the appearance of visual symptoms. 

WO-A-84/03607 equivalent to EP-A-0 1 38 945 discloses a herbicidal composition comprising a glyphosate 
type herbicide and an acifluorfen type herbicide. Page 3 contains a broad statement that small amounts of 
acifluorfen, or its salts, added to glyphosate substantially enhance the speed of phytotoxicity. On pages 11- 
12, concentrate formulations are described in a very general manner. 

Similarly, EP-A-0 143 547 discloses a herbicidal composition containing glyphosate herbicide and an oxy- 
f luorfen type herbicide. 

EP-A-0 340 583 is related to herbicidal compositions comprising a glyphosate type herbicide (N-(phos- 
phonomethylglycil)sulfonylamine) and a herbicide selected within a group containing La. phenoxybenzoic type 
herbicides. 

EP-A-0 340 216 (WO 89/03641) discloses a composition of herbicides comprising at least one glyphosate 
type herbicide and a phenoxybenzoic-type herbicide, the weight ratio phenoxybenzoic-type herbicide/glyph- 
osate type herbicide being comprised between 1/12 and 1/80. 

None of the above prior art references teaches how to formulate liquid, concentrated compositions com- 
prising glyphosate herbicide and a diphenyl ether type of herbicide according to the present invention. 

More recently, EP-A-0 448 538 and EP-A-0 394 211 In its Example 12 disclose a process for the prepa- 
ration of a solid formulation comprising N-phosphonomethylglycine or a water-soluble salt thereof and oxyf luor- 
fen. According to EP-0 448 538 a liquid premix comprising oxyfluorfen, at least one surfactant, and water or 
solvents is prepared at a temperature of from 50°C to 80°C, thus dissolving oxyfluorfen, and a second premix 
comprising N-phosphonomethylglycine or a water soluble salt thereof, an acid acceptor if appropriate and pre- 
ground ammonium sulfate is formed, and both premixes are combined to form an extrudable composition, 
which is extruded and optionally dried. 

Different types of liquid formulated combinations of glyphosate herbicide and co-herbicide have already 
been suggested in the prior art 

EP-A-0 244 754 discloses reportedly stable emulsions of aqueous herbicidal solutions (e.g. of a glyphosate 
salt) with organic solutions of active material and selected surfactant mixes. The examples disclose emulsions 
of glyphosate herbicide/metolachlor and glyphosate herbicide/linuron. In the examples, the loading of active 
material such as glyphosate, is rather low (3.3 and 5.0 % w/w) in the formulated product. Emulsions, moreover, 
are known to tend to cream and break, and a formulation that has undergone these processes may give poor 
results when actually sprayed on plants. Further, emulsions are generally opaque or milky and do thus not 
always constitute a desirable formulated commercial product; it often requires shaking before using. 

GB-A-2 103 487 discloses a water dispersible emulsion composition which contains as the active ingre- 
dient a water-soluble herbicide, e.g. the IPA-salt of glyphosate, combined with a water-insoluble 2-haJoaceta- 
nilide herbicide, lik alachlor. Again, the glyphosate loading is below 35% w/w of a 62% solution of IPA-salt f 
glyphosate (approx. 1 6% a.e.) the solvent content and the emulsion typ formulation are not always considered 
optimum from a commercial point f view. 

JP-1 203 302 discloses an agricultural ready-to-use composition comprising 0.5 - 1 0 % by weight f water 
insoluble organic solvent of specific gravity less than one, 0.1 - 1 % by weight f nonionic surfactant of HLB 
10 or less optionally containing 30 % by weight or less of oil soluble anionic surfactant, 0.01 - 1 % by weight 
of a powdery or oily agricultural ch mical. and at least 90 % by w ight of water. The composition is used as it 
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is by forming a suspension without additi n of water. The cont nt of agricultural chemical in the formulation is 
rather low. 

WO 90/07277 discloses a herbicidal emulsion composition comprising a herbicidally effective amount of 
an oxadiazolone herbicide, an aromatic solvent in an amount sufficient to dissolve the oxadiazolone herbicide, 
a herbicidally effective amount of N-phosphonomethylglycine, water in an amount sufficient to dissolve the N- 
phosphonomethylglycine, an emulsifying agent in an amount sufficient to render the emulsion stable, and op- 
tionally a polymeric thickening agent in an amount sufficient to thicken the composition such that at 25°C the 
time elapsed for 100 ml of the composition to pass through a measurement orifice of a Ford B2 Cup is in the 
range of about 20-125 seconds. The content of glyphosate herbicide is rather low and the formulation disclosed 
requires a relatively large amount of organic solvent said to be preferably between 30 and 70 percent by weight 
of the composition. 

EP-A-0 243 872 discloses pesticidal concentrate compositions comprising 1-55% by weight of a pesticidal 
component e.g. glyphosate in a finely ground and wholly or partially salted form, suspended in 10-90% by 
weight of an oily component, and comprising 1-50% by weight of a surfactant component, calculated on the 
total composition. This document does not teach how to include co-herbicides. Further it requires the glypho- 
sate herbicide to be in a finely ground form, which is an expensive way of using glyphosate herbicide. The for- 
mulation disclosed also requires the presence of stabilizing agents. 

EP-A-0 297 305 relates to aqueous herbicidal dispersions in combination with water-soluble plant protect- 
ing agents, comprising at least two actives in disperse form, at least one water-soluble herbicidally active in- 
gredient and an appropriate surfactant mixture. Diphenyl ethers like oxyf luorfen are cited as examples of dis- 
persible material and glyphosate herbicide is cited as example of water soluble material. The specified sur- 
factant mixture is said to apply as well for compositions comprising only one active material in dispersed form 
and one active material in soluble form. In the examples, the glyphosate loading is only 6 or 8 % by weight. 
Furthermore, the dispersed form of active materials does not represent the most efficient form for application 
to plants, particularly in the case of systemic pesticides. 

WO 91/14365 discloses that the systemic activity of glyphosate and other sprayed foliar systemic compo- 
sitions may be improved by dissolving a substantially water soluble polymer in the spray solution. The polymer 
is generally introduced as a reverse phase dispersion. This document does not teach how to combine in an 
efficient manner glyphosate herbicide and a co-herbicide. 

DE-A-40 13 930 discloses in its example 4 a concentrate composition that comprises glyphosate and aci- 
fluorfen which is a diphenyl ether herbicide, surfactant, polypropylene glycol and water. Such document dis- 
closes a liquid suspension of glyphosate comprising a rather low glyphosate loading, part of it being in a form 
insoluble In the medium of the composition and requiring milling. It is generally not desirable to formulate a 
water soluble herbicide as a suspension. 

EP-A-0 334 041 discloses herbicidal compositions comprising a specific diphenylether herbicide and 
glyphosate. Formulation Example 1 of such prior art reference discloses an emulsif iable concentrate compo- 
sition that comprises specific surfactants such as polyoxyethylene styrylphenyl ether and sodium alkylben- 
zenesulfonate. 

GB-2 267 825 has been filed prior to the priority date of the present patent application but published there- 
after. It discloses herbicide microemulsion concentrate compositions comprising fluroxypyr or tridopyr, which 
are water-insoluble herbicides, combined with a water soluble salt of glyphosate, together with at least one 
amine ethoxylate containing 2 to 5 moles of ethylene oxide, at least one amine ethoxylate surfactant containing 
8 to 20 moles of ethylene, and at least one cosurfactant 

There is still a need to provide a commercially acceptable concentrated liquid composition of the microe- 
mulsion ormicellar solution type comprising N-phosphonomethylglycine or a salt thereof and at least one co- 
herbicide of the diphenyl ether type. The composition should be stable on storage, according to standards ap- 
plicable to stable liquid formulations, and easy to use. 

One object of the present invention is to provide a concentrated transparent liquid composition of the mi- 
croemulsion or micellar solution type comprising a glyphosate herbicide and a diphenyl ether type co-herbicide, 
having a high content of glyphosate-type herbicide, more specifically a content f higher than 15% by w ight, 
preferably mor than 20% by w ight acid equivalent based n th total compositi n. 

Another object f the present invention is to pr v id a liquid concentrated compositi nasdefin d above 
that does not contain a high I vel of organic solvent, more especially one having a solvent content of less than 
1 0% by weight f the total composition. 

Still another object of th present invention is t provide a cost-effectiv compositi n of glyphosat her- 
bicide and co-herbicide of th diphenyl ether type which shows a v ry good bi logical performance. 

Another object of the present inv ntion is to provide a liquid concentrated composition of the microemulsion 
or micellar solution type, comprising N-phosph nomethylglycine or a salt thereof and at least one co-herbicide 


EP 0 617 894 A1 


ofth diph nyl ether type that does n t show the drawbacks of the prior art herbicidal glyphosat comp sitions. 

Still another bjectofth present invention is to provid asimpl process for the preparation of a compo^ 
sition of the invention. 

According to the present invention, the liquid concentrate herbicidal composition comprises 

- at least about 15% by weight based on the total composition of N-phosphonomethylglycine or of a salt 
thereof or of a mixture of salts thereof (calculated as acid equivalent); 

- a water-insoluble diphenyl ether type of herbicide in the ratio by weight of N-phosphonomethylglycine 
a.e./diphenyi ether of from 10/1 to 100/1; 

- 5 to 25% by weight of a surface active component comprising a mixture of an alkoxylated fatty amine 
with a surfactant chemically different from the alkoxylated fatty amine; 

- 0 - 10% by weight (of total composition) of solvent, the surface active component optionally with an ad- 
mixture of the solvent being capable of dissolving the diphenyl ether herbicide; and 

- 1 to 25% by weight of a compatibility agent. 

- water to total 100% 

Diphenyl ether type of herbicides is meant to include diphenyl ether herbicides, their equivalents, metab- 
olites, salts, esters and derivatives. Diphenyl ether herbicides are known by the skilled person and are meant 
to include compounds that have two generally substituted phenyl rings linked by an oxygen. The phenyl ethers 
are commonly used pre- and post emergent of the crop to control annual broad-leaf weeds and a few types 
of annual grasses. They have been classified into two groups, primarily based on distinct differences in ring 
substitution and light requirement for herbicidal activity : one group, with substitutions at the 2,4- or the 2,4,6- 
positions, the other group, with substitutions at the 3- or 3,5- positions. Known herbicides pertaining to the 
group of diphenyl ethers are : nitrofen, aclonifen, acifluorfen, acifluorfen-sodium, acifluorfen-potassium, lac- 
tofen, fluorodifen, bifenox, chlomethoxyfen, oxyfluorfen, fluoroglycofen, fluoroglycofen-ethyl, fomesafen, 5- 
[2-chloro-4-(trifluoromethyl)phenoxy^2-nitroacetophenone oxime-o-(acetic acid, methyl ester) also known as 
DPE I, and 5-(2-chloro-4-trifluoromethylphenoxy)-2-nitro-a-methoxyacetophenone oxime-o-(acetic acid, me- 
thyl ester) also known as AKH-7088. 

In the context of the present invention, the term "solvent" includes any organic solvent or mixtures thereof 
which can not be characterized as a surfactant by one skilled in the art. Suitable solvents may easily be se- 
lected by the skilled person amongst commercially available solvents. A good reference for selecting solvents 
is the "Industrial solvents Handbook", Second Edition, by Ibert Mellan, Noyes Data Company, which is said to 
be helpful when it becomes necessary to select a new solvent on a competitive or comparative basis, especially 

when the solvent employed hitherto, can no longer be used because of environmental reasons etc. Solvents 

may be selected from hydrocarbon solvents, (ike paraffins, cycloparaffins, olefins, cycloolefins, aromatics or 
terpenes, halogenated hydrocarbons, nitroparaff ins, organic sulfur compounds, aldehydes, ethers, ketones, 
acids, amines, like alkylamines, alkylene diamines, alkanol amines, aryl amines, imines, amides, nitriles and 
heterocyclic compounds, esters, like formates, acetates, propionates, acrylates or methacrylates, oxalates, 
benzoates, carbonates, phthalates, phosphates or phosphites, oxygenated hydrocarbons and silicates. 

Preferred compatibility agents are monohydric alcohols, polyhydric alcohols, polyglycols, like isopropanol, 
diethylene glycol (DEG), dipropylene glycol (DPG), monopropylene glycol (MPG) and low molecular weight (up 
to 500) polypropylene glycols (PPG). Glycol ethers, such as 1-methoxy-2-propanol and dipropyleneglycol 
monoether are also preferred. Butoxyethoxyethenol, such as 2-(2-n-butoxyethoxy)-ethenol, also known as bu- 
tyl carbitol, is also considered as a compatibility agent according to the spirit of the present disclosure. 

The microemulsion or micellar solution according to the present invention contains water. Part of the water 
content may be due to the presence of water in commercial surfactants or surfactant mixtures and to the sol- 
ution of glyphosate salt; additional water may be required in order to form the microemulsion or micellar solu- 
tion. 

According to a preferred embodiment, the composition of the invention comprises at least 20% by weight 
(of total composition) of N-phosphonomethylglycine or of a salt thereof or of a mixture of salts thereof (calcu- 
lated as acid equivalent). A preferred salt may be the isopropylamine salt of glyphosate or normal propylamine 
salt of glyphosate. Other preferred salts are the ammonium salt or sodium salt. 

As mentioned above the ratio glyphosate acid equivalent to diphenyl ether is of from 10/1 to 100/1; in a 
preferred composition said rati is 18/1; in another preferr d compositi n, it is 48/1 or 72/1. 

Suitabl surfactants may be selected amongst commercially available agriculturally acceptable surfac- 
tants. A good reference for selecting surfactants is "McCutcheon's Detergents and emulsifiers Annual", Mc 
Publishing Corp, Ridgewood. new Jersey or quivalent technical documents. It is to be noted that commercial 
surfactants may comprise n or more individual surface active materials and possibly some water or solvent. 
The conditions, the surfactant mix (surface active component) and th solvent must fulfill are that the diphenyl 
ether h rbicide dissolves in the surface activ component optionally in admixture with the solvent and that such 
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a solution is stable during a sufficient peri d of timet impart the required stability proportion to th final for- 
mulation according to conventional standards. 

Suitable surface active materials in addition to the alkoxylated amine surfactant, may include but are not 
limited to alky! benzene sulfonates and alkyl naphthalene sulfonates, sulfated fatty alcohols, amines or acid 
amides, amine oxides, esters of sodium sulfosuccinate, sulfated or sulfonated fatty acid esters, petroleum sul- 
fonates, sulfonated vegetable oils, ditertiary acetylenic glycols, polyoxyethyfene derivatives 'of alkylphenols 
(particularly isooctylphenol and nonyiphenol) and polyoxyethylene derivatives of the monohigher fatty acid es- 
ters of hexitol anhydrides (e.g., sorbitan), alkoxylated quaternary ammonium surfactants, alkylpolyglycosides, 
alkoxylated alcohol surfactants, alkoxylated fatty acid ester, sucrose esters possibly alkoxylated. silicon based 
surfactants. 

According to a preferred embodiment, the surfactant component is a mixture of an alkoxylated fatty amine 
and of an optionally alkoxylated quaternary ammonium salt A suitable surfactant is alkyl dimethyl benzyl am- 
monium chloride, such as the commercial surfactant known as Dodigen 226 (tradename). 

The composition of the present invention is a clear or translucent liquid concentrate such as a microemul- 
sion or micellar solution, which does not present the properties of traditional opaque emulsions. 

The liquid composition of the present invention may be prepared by a process comprising the steps of : 

(a) preparing a solution of the diphenyl ether herbicide in a surface active component at a temperature in 
the range of from 20 to 80°C; 

(b) adding the solvent and optionally at least part of the compatibility agent and homogenizing the solution; 

(c) adding N-phosphonomethylglycine or a salt thereof, optionally in aqueous solution, and 

(d) adding the rest of the compatibility agent, by agitating the resulting mixture and if appropriate allowing 
it to cool ; or alternatively 

(a') preparing a solution of the diphenyl ether herbicide in the surface active component at a temperature 
in the range of from 20 to 80°C; 

(b') adding at least part of a compatibility agent and homogenizing the resulting mixture; 

(c') adding N-phosphonomethylglycine or a salt thereof, optionally in aqueous solution, and 

(d f ) optionally add ing the rest of the compatibility agent by agitating the resulting mixture and if appropriate 

allowing it to cool; or alternatively 

(a") preparing a solution of the diphenyl ether herbicide in the solvent or in a mixture of solvent and at least 
part of the surface active component, at approximately ambient temperature; 

(b") optionally adding the surface active component or part thereof, as appropriate, and at least part of 
the compatibility agent and homogenizing the resulting mixture; 

(c") adding N-phosphonomethylglycine or a salt thereof, optionally as an aqueous solution, and 

(d") optionally adding the rest of the compatibility agent by agitating the resulting mixture. 

The solution of diphenyl ether herbicide may be prepared by mixing the surfactant(s) with molten diphenyl 
ether herbicide or stirring the diphenyl ether herbicide in the surfactant mixture, optionally at elevated temper- 
ature. In the alternative, the solution may be prepared by admixing solvent, optionally the surfactant component 
or part thereof, and diphenyl ether at ambient temperature. 

The glyphosate herbicide may be incorporated into the formulated product as the glyphosate acid or as a 
salt thereof, preferably the isopropylamine salt, or as a mixture of different salts. One may also combine glyph- 
osate in its acid form with a suitable acid acceptor known in the art, such as ammonia, ammonium acetate, 
ammonium carbonate, ammonium bicarbonate, sodium acetate, potassium acetate, sodium bicarbonate, so- 
dium carbonate, sodium metaborate, sodium citrate, tetrasodium EDTA, sodium formate, sodium hydroxide, 
sodium oxalate, trisodium phosphate, tripotassium phosphate, sodium propionate, sodium pyrophosphate, so- 
dium metasilicate, sodium orthosilicate, sodium sulfite, sodium thiosulfate, sodium tetraborate, dipotassium 
phosphate, diammonium phosphate; sodium tripolyphosphate, sodium metaphosphate, ammonium and potas- 
sium salts thereof, mixtures thereof and the like but more preferably the acid acceptor is selected from am- 
monium bicarbonate, sodium bicarbonate, diammonium phosphate, disodium phosphate and mixtures thereof. 
The acid and the acid acceptor may be allowed to react in situ thus providing the required thermic energy for 
the preparation of the diphenyl ether solution in surfactant. 

According to another aspect of th pres ntinv ntion, a method of use f the liquid compositi n described 
abov is concerned. Th exact am unt of herbicide containing N-phosphon methyl and diphenyl ether h rbi- 
cide as the active ingredi ntst be employed is dependent up n the res pons desired in the plant, as w II as 
such ther factors as th plant species and the stage of development ther of, the amount of rainfall, as well 
as th specific composition mployed. In foliar treatment for the control of vegetative growth, the active in- 
gredients may b applied in amounts from about 0.05 1 about 4 kg or more per hectare. An effectiv amount 
for phytotoxic or herbicidal control is that amount necessary for ov rail or selective control, L . a phytot xic 
or herbicidal amount It is believed that one skilled in the art can readily det rmine from the teachings of this 
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specification the approximat application rate. The liquid formulation has first to be diluted in a water tank at 
the appropriate concentration, and th spray dilution may then b sprayed at the appropriat rate on th plants 
to be treat d. 

It has to be pointed out that the liquid formulation of this invention where the diphenyl ether type of co- 
herbicide is in a solution of surfactant and solvent, eve ntually forms a clear or translucent solution when diluted 
with water in the spray tank. Whilst e.g. the fluoroglycofen ethyl herbicide is sold as a fine water dispersible 
powder (wettable powder), the composition of the present invention allows a finer particle size for the f luoro- 
glycofen-ethyJ active ingredient in the spray dilution. While it was previously thought (e.g. EP-0 503 869) that 
oxyfluorfen, for instance, had to be milled before incorporation into an appropriate formulation, the present in- 
vention provides a liquid formulation comprising oxyfluorfen in a dissolved form, thus in the finest particle size 
suitable for a contact herbicide. 

The following examples are presented to illustrate the present invention, as well as some of the various 
embodiments of the invention. These examples are presented as being illustrative of the novel formulations, 
process for preparing the formulations and herbicidal use thereof. All percentages in the following examples 
are on a weight basis unless otherwise indicated. 

EXAMPLE 1 

A mixture of 50 parts Genamin CO20 (an ethoxylated (2EO)cocoamine surfactant) and 50 parts Prapagen 
WKT (a ditaliow dimethyl ammonium chloride surfactant) was used to prepare a surfactant mix used in several 
following examples. 

A solution of 1.85 parts by weight of oxyfluorfen (min. 95% technical material from Rohm & Haas Company) 
in 12 parts of the surfactant mix described above was prepared at approximately 50°C. Thereafter, 8.15 parts 
of cyclohexanone were added and the solution was stiil homogenized. 67.00 parts of a 62% solution of glyph- 
osate isopropylamine salt were then incorporated into the solution and the compatibility agent (11 .00 parts of 
DPG) was added under agitation. The mixture has been allowed to cool at room temperature. 
The liquid concentrate composition was stable at least above 5°C. 

EXAMPLE 2 

The same procedure as described in Example 1 was followed, but in this Example the solvent content was 
reduced. A satisfactorily stable liquid composition was obtained having the following ingredients : 


IPA salt of glyphosate (62% solution) 

67.00 (30.74 a.e.) 

Oxyfluorfen (min. 95% active ingredient) 

1.85 

Surfactant mix of Example 1 

15.50 

Cyclohexanone (solvent) 

7.65 

DPG (compatibility agent) 

8.00 


100.000 


EXAMPLE 3 

A satisfactory attempt was made to further reduce the solvent content. A satisfactorily stable liquid com- 
position having the following ingredients was obtained : 
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IPAsalt Of alvohoQAt /fi?% ^nhitinnl 

C7 Art /On ~TA *■» \ 

or .uu (ou./4 a.e.) 

Oxyfluorfen (min.95% active ingredient) 

1.85 

Surfactant mix of Example 1 

15,50 

Cyclohexanone 

5.65 

DPG 

10.00 


100.00 


EXAMPLES 4 AND 5 

The same procedure as in the previous Examples was followed. Stable satisfactory liquid compositions 
having the following ingredients were obtained : 


IPAglyphosate (62% solution) 

67.00 (30.74 a.e.) 

Oxyfluorfen (min.95% active ingredient) 

1.85 

Surfactant mix of Example 1 

24.20 

Cyclohexanone 

6.95 

DPG 



100.00 


IPAglyphosate (62% solution) 

67.00 (30.74 a.e.) 

Oxyfluorfen (min.95% active ingredient) 

1.85 

Surface active component of Example 1 

19.20 

Cyclohexanone 

7.00 

DEG 

4.95 


100.00 


EXAMPLE 6 : 

In this instance, another surfactant mix was used, that is Genamin CO20, an ethoxyfated (2EO) coco-amine 
surfactant and Empigen OB (an amine oxide surfactant). 
The following liquid concentrate composition was stable : 


IPA salt of glyphosate (62% solution) 

60.00 (27.53 a.e.) 

Oxyfluorfen (minimum 95% tech. material) 

1.70 

Genamin CO20 

5.50 

Empigen OB 

10.00 

Cycioh xanon 

7.80 

DPG 

15.00 


100.00 


EP 0 617 894 A1 


EXAMPLE 7 : 

Th following liquid concentrate composition was btain d following essentially the procedur of the 
vious Examples except that no solvent, in the sense of the invention, was used. 


IPA salt of glyphosate (62% solution) 

59.00 (27.07 a.e.) 

Oxyfluorfen (min, 95% technical mat) 

1.55 

Genamin CO20 

12.00 

Prapagen WKT 

3.20 

DPG 

15.00 

Water 

9.25 


100.00 


EXAMPLE 8 : 

The following stable liquid concentrate composition was obtained following essentially the procedure of 
the previous Examples. In this instance, the surfactant mix comprised Genamin CO20 surfactant and Dodigen 
226 (cocoalkyldimethylbenzyl ammonium chloride) : 


IPA salt of glyphosate (62% solution) 

67.00 (30.74 a.e.) 

Oxyfluorfen (min. 95% technical mat) 

1.85 

Genamin CO20 

7.70 

Dodigen 226 

7.70 

Cyclohexanone 

5.75 

DPG 

10.00 


100.00 


EXAMPLE 9 : 

The following stable concentrate composition was obtained following essentially the same procedure 
previously described: 


IPA salt of glyphosate (62% solution) 

55.60 (25.50 a.e.) 

Oxyfluorfen (min. 95% technical mat) 

1.40 

Genamin T 200 NF 

10.00 

Empigen OB 

18.00 

Cyclohexanone 

5.00 

DPG 

10.00 


100.00 


Genamin T200 NF contains an ethoxylated (15.EO) tallow amine surfactant 
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EXAMPLE 10 : 

A mixture of 50 parts of Genamin CO20 (an exthoxylated (2EO) coco-amine surfactant) and 50 parts Pra- 
pagen WKT (a ditallow dimethyl ammonium chloride surfactant) was prepared to constitute a surfactant mix. 

A solution of 2 parts of fluoroglycof en-ethyl (approx. 88% technical material) in 15 parts of the surfactant 
mix described above was prepared at approximately 65°C. Some DPG compatibility agent may be added at 
this point, still homogenizing the mixture. 67.00 parts of a 62% solution of glyphosate isopropylamine salt were 
then incorporated into the solution and the residual compatibility agent (1 6.00 parts of DPG in total) was added 
under agitation. The mixture has been allowed to cool at room temperature. 

The liquid concentrate composition was stable. 

EXAMPLE 11 

2 parts of fluoroglycofen ethyl (approx. 88% technical material) were dissolved in a mixture of 10 parts of 
Genamin CO20 and 7 parts of Dodigen 226 (cocoalkyidi methyl benzyl ammonium chloride) at a temperature 
about 65°C. Thereafter, 6 parts cydohexanone were added under agitation and 67 parts of a 62% solution of 
glyphosate isopropylamine salt were incorporated into the solution. 8 parts of DPG were then added and the 
mixture allowed to cool. The composition was stable at normal temperatures. 

Example 12 

The same procedure as in Example 1 was followed and the stable liquid concentrate formulation having 
the following composition was obtained : 


IRA salt of glyphosate (62% solution) 

67.00 

Oxyfluorfen (95% tech. material) 

1.85 

surfactant mix of Example 1 

12.00 

Solvesso 1 50 

8.15 

DPG 

11.00 


100.00 


Solvesso 150 (tradename) is an aromatic hydrocarbon solvent ex Exxon Chemicals, having a more than 99% 
by weight aromatic content. 

Example 13 

In following the same procedure as in Example 1 a liquid stable concentrate composition was obtained, 
having the following ingredients : 


IPA salt of glyphosate (62% solution) 

67.00 

Oxyfluorfen (95% tech. material) 

1.85 

Surfactant mix of example 1 

12.00 

Exxate 600 

8.15 

DPG 

11.00 


100.00 


Exxate 600 (tradename) is an xygenat d hydrocarbon solv nt from Exx n Chemicals. 
Exampl 14 

In following th sam procedur as in Example 1 , a liquid stable concentrate compositi n was btain d, 
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having the following composition : 


ika salt of glyphosate (62% solution) 

40.52 (18.84 a.e.) 

Oxyfluorfen (min. 95% technical mat) 

0.99 

Genamin CO20 

6.09 

Empigen OB 

28.03 

Cyclohexanone 

6.09 

DPG 

18.28 


100.00 


Example 15 


Following essentially the procedure of Example 1 , 1.85 parts of acifluorfen (81.4% technical material from 
Rohm & Haas) were heated at approximately 50°C and dissolved in 12.00 parts of the surfactant mix prepared 
in Example 1. Thereafter 8.15 parts of cyclohexanone are added and the solution is stirred. 67.00 parts of a 
62% solution of glyphosate isopropylamine salt were then incorporated into the solution and the compatibility 
agent (1 1 .00 parts of DPG) was added under agitation. The mixture has been allowed to cool at room temper- 
ature and a stable liquid concentrate composition was obtained. 


EXAMPLE 16 


Another formulated composition according to the present Invention has the following composition of ma- 
terials : 


IPAsalt of glyphosate (62% solution) 

47.0 (22.8 a.e.) 

Oxyfluorfen (70% technical material) 

1.5 

Cyclohexanone 

4.0 

N-methylpyrrolidone 

3.0 

bis(polyoxyethylene)aikyl methyl amonium chloride 

7.2 

bis(polyoxyethylene)alkyl amine 

1.2 

polyoxyethylene alkyl phenyl ether 

1.2 

propylene glycol 

2.4 

diethylene glycol monobutyl ether 

18.0 

water 

14.5 


100.00 


EXAMPLE 17 


Three other compositions wer prepared according t th present invention. 
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%w/w 

%w/w 

%w/w 

irM sail oi giypnosate(D^/o) 

67.00 

67.00 

67.00 

oxyfluorfen, 95% 

1.85 

0.67 

0.45 


6.50 

6.50 

6.50 

Dodigen 226 

4.50 

4.50 

4.50 

Cyclohexanone solvent 

7.50 

7.50 

7.50 

Butyl Carbitol 

7.50 

7.50 

7.50 

DPG 

5.15 

6.33 

6.55 


100.00 

100.00 

100.00 


Claims 

1. Liquid concentrate herbicidal composition comprising : 

- at least about 15 % by weight based on the total composition of N-phosphonomethylglycine or of a 
salt thereof or of a mixture of salts thereof (calculated as acid equivalent); 

- a water-insoluble diphenyl ether type of herbicide in the ratio by weight of N-phosphonomethylglycine 
a.e. / diphenyl ether of from 10/1 to 100/1. 

- 5 to 25% by weight of a surface active component, comprising a mixture of an alkoxylated fatty amine 
with a surfactant chemically different from the alkoxylated fatty amine; 

- 0 - 10% by weight (of total composition) of solvent, the surface active component optionally with ad- 
mixture of the solvent being capable of dissolving the diphenyl ether herbicide; and 

- 1 to 25% by weight of a compatibility agent 

- water to total 100% 

2. Liquid concentrate herbicidal composition according to claim 1 wherein the surface active component 
comprises, in addition to the alkoxylated amine surfactant, one or more surface active materials selected 
from alkyl benzene sulfonates and alkyl naphthalene sulfonates, sulfated fatty alcohols, amines or acid 
amides, amine oxides, esters of sodium sulfosuccinate, sulfated or sulfonated fatty acid esters, petroleum 
sulfonates, sulfonated vegetable oils, ditertiary acetyienic glycols, plyoxyethylene derivatives of alkylphe- 
nols (particularly isooctyl phenol and nonylphenol) and polyoxyethylene derivatives of the monoghigher 
fatty acid esters of hexitol anhydrides (e.g., sorbitan), alkoxylated quaternary ammonium surfactants, al- 
kylpolyglycosides, alkoxylated alcohol surfactants, alkoxylated fatty acid esters, sucrose esters possibly 
alkoxylated, silicon based surface active materials. 

3. Liquid concentrate herbicidal composition according to claim 1 or 2 which comprises at least 20% by 
weight of total composition of N-phosphonomethylglycine or of a salt thereof or of a mixture of salts there- 
of, calculated as add equivalent. 

4. Liquid concentrate herbicidal composition according to any of claims 1 to 3 wherein the weight ratio glyph- 
osate acid equivalent to diphenyl ether is of from 16/1 to 72/1, preferably, 18/1, 48/1 or 72/1. 

5. Liquid concentrate herbicidal composition according to any preceding claim wherein the compatibility 
agent c nsists in monohydric r polyhydric alcoh Is or glycols, lik isopropanol. diethylene glycol (DEG), 
dipr pylene glycol (DPG), mon propylene glyc I (MPG), low m lecular weight polypr pylen glycols 
(PPG's)orbutoxyeth xyeth n I, or glycol there. 

6. Liquid concentrat herbicidal composition according to any preceding daim characterized in that the sur- 
factant comp nent is a mixture f an alkoxylated fatty amine and fanopti nally alkoxylated quaternary 
ammonium salt 

7. A process for the preparation of a liquid concentrate herbiddal compositi n according to any of daims 1- 
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6, comprising the steps of : 

(a) pr paring a solution f the diphenyt ether h rbicid in a surface active compon ntatat mperatur 
in th rang of from 20 1 80°C. 

(b) adding the solvent and optionally at least part of a compatibility agent, and homogenizing the sol- 
ution; 

(c) adding N-phosphonomethylglycine or a salt thereof, optionally in aqueous solution, and 

(d) adding the rest of the compatibility agent, by agitating the resulting mixture and, if appropriate, al- 
lowing it to cool; or alternatively, 

(a') preparing a solution of the diphenyl ether herbicide in the surface active component at a temper- 
ature in the range of from 20 to 80°C 

(b f ) adding at least part of a compatibility agent and homogenizing the resulting mixture; 
(C) adding N-phosphonomethylglycine or a salt thereof, or a mixture of salts, optionally in aqueous sol- 
ution and 

(d*) optionally adding the rest of the compatibility agent, by agitating the resulting mixture and if ap- 
propriate allowing it to cool; or alternatively 

(a") preparing a solution of the diphenyl ether herbicide in the solvent or in a mixture of solvent and at 
least part of the surface active component, at approximately ambient temperature; 
(b") optionally adding the surface active component or part thereof, as appropriate, and at least part 
of the compatibility agent and homogenizing the resulting mixture; 

(c M ) adding N-phosphonomethylglycine or a salt thereof, optionally as an aqueous solution, and 
(d") optionally adding the rest of the compatibility agent by agitating the resulting mixture. 

Process according to claim 7 wherein the solution of diphenyl ether herbicide is prepared by mixing the 
surfactant(s) with molten diphenyl ether herbicide or by stirring the diphenyl ether herbicide in the sur- 
factant mixture, optionally at elevated temperature. 

Process according to claim 7 or 8 wherein the glyphosate herbicide is incorporated into the product as 
glyphosate acid or as a salt thereof, preferably the isopropylamine salt, or as a mixture of different salts, 
or the glyphosate is incorporated in its acid form with a suitable acid acceptor selected from ammonia, 
ammonium acetate, ammonium carbonate, ammonium bicarbonate, sodium acetate, potassium acetate, 
sodium bicarbonate, sodium carbonate, sodium metaborate, sodium citrate, tetrasodium EDTA, sodium 
formate, sodium hydroxide, sodium oxalate, trisodium phosphate, tripotassium phosphate, sodium pro- 
pionate, sodium pyrophosphate, sodium metasilicate, sodium orthosilicate, sodium sulfite, sodium thio- 
sulfate, sodium tetraborate, dipotassium phosphate, diammonium phosphate, sodium tripolyphosphate, 
sodium metaphosphate. 

A method of killing or controlling unwanted vegetation by applying to the plant to be killed or controlled 
an effective amount of the composition of any of claims 1 - 6 or as obtained according to the process of 
any of claims 7-9. 
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